Modular Engineering of Targeted Dual-Drug Nanoassemblies for Cancer Chemoimmunotherapy.
Combination of chemotherapeutics and immunomodulators can generate synergistic anticancer efficacy, exerting efficient chemoimmunotherapy for cancer treatment. Nanoparticulate delivery systems hold great promise to promote synergistic anticancer efficacy for the codelivery of drugs. However, there remain challenges to precisely coencapsulate and deliver combinational drugs at designed ratios due to the difference of compatibility between drugs and nanocarriers. In this study, coassembled nanoparticles of lipophilic prodrugs (LPs) were designed to codeliver chemotherapeutics and immunomodulators for cancer treatment. Such nanoassemblies (NAs) could act as platforms to ratiometrically coencapsulate chemotherapeutics and immunomodulators. Based on this method, NAs formed by the self-assembly of iRGD peptide derivatives, paclitaxel (PTX) LPs, and imiquimod (R837) LPs were demonstrated to target the tumor at unified pharmacokinetics, further inducing the effective tumor inhibition and tumor recurrence prevention. This work provided an alternative to prepare chemoimmunotherapeutic NAs with advantages of ratiometric drug coencapsulation and unified pharmacokinetics, which may advance the future cancer chemoimmunotherapy.